Purpose: To compare the surgical outcomes of laparoscopic total gastrectomy between elderly and non-elderly patients. Materials and Methods: Between 2008 and 2015, a total of 273 patients undergoing laparoscopic total gastrectomy for gastric carcinoma were divided into two age groups: elderly (≥70 years, n=71) vs. non-elderly (<70 years, n=172). Postoperative outcomes, including length of hospital stay, morbidity, and mortality were compared between the groups. Results: The elderly group showed a significantly higher rate of comorbidities and American Society of Anesthesiologists scores than those in the non-elderly group. No significant differences were found with respect to lymphadenectomy or combined organ resection between the groups. After surgery, the elderly group showed a significantly higher incidence of grade III and above complications than the non-elderly group (15.5% vs. 4.1%, P=0.003). Among the complications, anastomosis leakage was significantly more common in the elderly group (9.9% vs. 2.9%, P=0.044). Univariate and multivariate analyses showed that old age (≥70 years) was an independent risk factor (odds ratio=4.42, 95% confidence interval=1.50~13.01) for postoperative complications of grade III and above. Conclusions: Elderly patients are more vulnerable to grade III and above complications after laparoscopic total gastrectomy than nonelderly patients. Great care should be taken to prevent and monitor the development of anastomosis leakage in elderly patients after laparoscopic total gastrectomy.
Introduction
Despite its decreasing global incidence, gastric carcinoma is the second most common malignancy after thyroid cancer and the third leading cause of cancer-related death in Korea. 1 As life expectancy increases, surgeons now have more opportunities to treat elderly patients with gastric cancer. Making an appropriate surgical decision for elderly patients is not always easy because of concerns related to the increased operative risks due to common underlying comorbidities and low functional physiological reserves. 2 An optimal treatment decision in the elderly in terms of the operative approach or extent of surgery should be cautiously made to balance safety and curative impact.
With several clinical advantages over open surgery, laparo-
scopic surgery is becoming a standard treatment for early gastric carcinoma in Asian countries. 3, 4 Some studies have suggested that laparoscopic gastrectomy is a suitable choice for elderly gastric cancer patients as it has shown acceptable surgical outcomes, comparable to those in non-elderly patients. [5] [6] [7] Unlike laparoscopic distal gastrectomy, laparoscopic total gastrectomy (LTG)
is a technically demanding surgical procedure with a substantial risk of postoperative complications in the elderly. However, only a few studies have evaluated the outcomes of LTG in elderly patients with gastric carcinoma. [8] [9] [10] A better understanding of pISSN : 2093-582X, eISSN : 2093-5641 these operative risks may help in determining a proper treatment plan for elderly patients with gastric carcinoma. In the present study, we investigated the impact of old age on the surgical outcomes of LTG and determined which complications occur in the elderly after LTG.
Materials and Methods
Patients
Between 2008 and 2015, a total of 243 patients who underwent LTG for gastric carcinoma were enrolled in this study. Patients who underwent LTG for other malignant diseases or major organ resection with combined malignancies were not included.
Patients were divided into two age groups: elderly (≥70 years)
vs. non-elderly (＜70 years), and short-term surgical outcomes were compared between the groups.
All patients underwent gastric resection and regional lymph node dissection (LND) as described by the 2010 Japanese gastric cancer treatment guidelines. 
Statistical methods
All statistical data were analyzed using IBM SPSS software, 
Results

Clinicopathological characteristics
Short-term surgical outcomes
In the elderly group, 12 patients (16.9%) underwent D2 LND, and eight patients (11.3%) underwent combined organ resection.
The mean operation time was 287±89 minutes, and the mean intraoperative blood loss was 178±176 ml. Compared with the non-elderly group, there were no significant differences in the types of esophagojejunostomy, operation time, operative blood loss, and the number of harvested lymph nodes between the two groups ( Table 2 ).
After surgery, there were no significant differences in overall morbidity between the elderly (23.9%) and non-elderly (16.3%) groups (P=0.203). However, complications of grade III and above severity were significantly more common in the elderly group (15.5% vs. 4.1%, P=0.003). Two patients (2.8%) died in the elderly, and none died in the non-elderly group (P=0.085).
The causes of death were anastomosis leakage in one patient and aspiration pneumonia in the other. Among the postoperative complications, anastomosis leakage was significantly more common in the elderly group (9.9% vs. 2.9%, P=0.044), whereas the incidences of other complications were similar between the groups (Table 3, 4). 
Analysis of the risk factors for complications
Discussion
Elderly surgical patients are more likely to develop postoperative complications after major abdominal surgery due to common underlying comorbidities and low functional reserves. 2, 15 However, the impact of old age on the outcomes of laparoscopic gastrectomy remains unclear. Some argue that laparoscopic gastrectomy does not increase operative risk in the elderly, and studies have shown comparable surgical outcomes between elderly and non-elderly patients. [5] [6] [7] However, most previous studies have evaluated the feasibility in elderly patients after laparoscopic distal gastrectomy. To the best of our knowledge, this is the first study to investigate surgical outcomes after LTG in elderly patients with gastric carcinoma. We found that old age (≥70 years) is an independent predictor of grade III and above complications after LTG. More specifically, anastomosis leakage was significantly more common in elderly patients after LTG.
Elderly patients often have a decreased functional reserve with common underlying comorbidities. 2 Thus, some surgeons have suggested performing less invasive surgery such as limited LND in elderly patients with gastric carcinoma for safety reasons. 16, 17 However, some also argue that elderly patients can safely undergo standard surgery without increased operative risks, and that age alone should not be a determining factor in 
Values are presented as number (%). Values are presented as number (%). *According to the Clavien-Dindo Classification of Surgical Complications.
deciding the extent of surgery. 18 Although our study identified an increased operative risk in the elderly after LTG, this may not preclude elderly patients from undergoing laparoscopic surgery. 26 Great care should be taken to monitor the development of anastomosis leakage in the subset of patients at higher risk of anastomosis complications after LTG.
The present study has some limitations. First, as with other retrospective studies, the possibility of patient selection introducing bias was inherent. There is a possibility that the treatment decision could be biased according to patients' age and underlying conditions, which can affect surgical outcomes in elderly patients. Second, the number of elderly patients was relatively small. Because of the low incidence of upper gastric carcinoma in our region, a multicenter study with a larger patient database will be required to further determine the impact of old age on the surgical outcomes of LTG.
In conclusion, the present study showed that elderly patients (≥70 years) are more prone to developing grade III and above complications after LTG than non-elderly patients. Proper treatment decisions based on understanding the possible operative risks in the elderly should be discussed between the surgeon and the patient. Finally, great care should be taken to prevent and monitor the development of anastomosis leakage in elderly patients after LTG.
